Summary. --It is assumed that at very high energies the spin and isospin dependence of 90 ° scattering must satisfy some simple hypotheses. Two diffractive hypotheses and one statistical hypothesis are considered, and consequences are deduced for the ratio of the elastic cross-section at 90 ° for identical particles to that for different particles in the same isospin multiplet. The dependence of this ratio on the intrinsic spin s of either scattered particle is deduced. In classical physics (Boltzmann statistics) this ratio would be 2/1. All three hypotheses yield the classical value for large s (distinguishable-particle limit). The results obtMncd are compared with data on np and pp scattering, and further tests are suggested using nucleus-nucleus scattering.
-Some simple formulae.
It is naturM to speculate that ~t high energies any particular hadronic process will ~ssume some asymptotic form. The questions which arise from this line of thought ~re: 1) What is such an asymptotically high energy?
2) What is the asymptotic form?
Let us consider the second question for the ease of 90 ° elastic scattering of two particles which are members of the same isospin multiplet. One pos-(*) To speed up publication, the author of this paper has agreed to not receive the proofs for corIection. A.s. GOLDHABE~ sible assumption may be called the (( diffractive hypothesis ~, that internal quantum numbers are unchanged by the scattering, which is maximally independent of these quantum numbers. One diffractive amplitude for any two different members of the same isomultiplet is the spin-independent form (1) Fa~(0) = 1 (0)1 where ] at fixed energy is a function only of the centre-of-mass (c.m.) scattering angle 0, and 1 is a unit matrix in the intrinsic spin of the two particles. The corresponding amplitude for two identical particles is
where P (Po) is the projection operator for even (odd) total spin S, with S = sl ÷ s2. This rule is an immediate consequence of isospin invariance and Bose statistics for integer-spin particles, but it also applies for half-integer spin particles obeying Fermi statistics. If one takes as exact the assumption of Wu and YA~'G (~) that, in a range R near 90 °, charge exchange is indistinguishable from direct scattering, then /(0) is an even function of cos0 in R. In this case simple spin sums yield a result for all angles in the range R,
where s is the intrinsic spin of either scattered particle (more explicitly, s 2a=sb_ _2 s(s + 1)), and the ÷ (--) sign holds for integer (half-integer) s.
If eqs. (1) and (2) hold without the symmetry assumption, then eq. (3) is still true for 0----90 °. One can make the amplitude still more symmetrical, while keeping da/d~ independent of initial spin configuration, by changing eq. (1) (1) T.T. Wu and C. N. YA~G: Phys. Rev., 137, B 708 (1965) . Wu and YANG make three predictions relevant to the considerations in this paper. First, ratios of 90 ° crosssections have a much weaker energy dependence than the cross-sections themselves so that ratios of logarithms of cross-sections approach unity at infinite energy. Secondly, scattering at large angles does not depend on the sign of longitudinal momentmn transfer in the c.m. frame--cross-sections are symmetric about 90 °. Thirdly, they point out that the statistical model (also discussed in this paper) satisfies their first two predictions, but also yields specific, finite, values for the asymptotic ratios of cross-sections related by isospin rotations.
